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Analytical Model of Vehicle’s Steering Response
During Circular Turning with Higher Lateral Acceleration
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ABSTRACT

A quasi-linear analytical model of
steering response of a vehicle during circular
turning with higher lateral acceleration was made
with the concept of equivalent cornering stiffness.

We obtained an equivalent yaw rate gain
and an equivalent yaw response time for evaluating
a vehicle’s response under such a driving
condition and also defined a new evaluation
parameter called the ‘residual yaw moment’ which
determined yaw response to small steering
perturbation under the same driving condition. With
these findings, it proved that the steering response
under such a driving condition was predictable by
using this analysis.

Based on this method, we examined how
the response characteristics of two types of 4WS
systems, one with nonlinear rear steer control
and the other with linear rear steer control,
would vary as lateral acceleration increased.

The findings indicate that, compared to
the linear 4WS, the nonlinear 4WS can ensue a
smaller decline in equivalent yaw rate gain, a
less increase in equivalent yaw response time and
a smaller decrease in residual yaw moment up to
a higher range of lateral acceleration.
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